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To all whow it may concern:

~Be'it known that I, Frank Moxky, a citi-

. zen of the United States, residing at Scraf-

. ford, in the county of Monongslia and State

5 of West Virginia, have invented a raw and

-useful Improvement in Internal-Combustion

" Engines, of which the following is s spacifica-
~'tion. .

..,/ This invention is an internal combustion
10:engine of the type. in which the mc(ilprocation

of & piston or pistons is converted into the
T potation of & shaft:by means of a drum hav-
.- ing a continuous encircling cam groove, and
- & roller journaled upon a Pin attached to the

.15 piston.and éngaging the groove. ,

' "-'The embodiment of the invention herein
- -ghown includes a pair.of/¢o-axial two cycle
.-.6ylinders acting oppositely.‘and alternately

:-xtﬁm & piston or conneoted piston Beads so

*faq:l 18t two impulses are imparted atoach reve-

. u wr - .

tion,. . U A
iﬂ mbodiment of the invention is illus-

8§+ Fignire 1 is o longitudinal central section of
9, e machire.. ‘Fig. 21s a cross section on the
6:2--2‘%f-Fig. 1.~ Fig. 3 is a perspective
igw /of the pin. ”"il‘ﬁif?;per' the do B G
rring specifica y to the drawings,
do mditates s pair of cylinders, jacketed as
*,usual, axid.connected on the same axis in op-
,:_.Po;;igibn to each other. The shaft D exten:
- Jengthwise through the axis of these cylin-
ders or rather through sleeves 6 formed
.35 therein, and mounted upon or integral with
- the shaft, at the middle, is a drum , baving
- therdin.p symmetricsl cam groove C of regu-
. - "Jar or uniform throw on each sidé of the mid-
_-dle line. ‘The sleeves 6 bear at their inner
40 ends against the heads of the drum.
... . The;réiprocating piston is built up of-or
*;with & pair of heads 7, one in each ¢ qix;dar,
-connected by a oyhngfrienl shell or body F.
= The eylinders are of uniform bore through-
45-out ‘and.the pisten as a wholé slides freely

.. -the s‘;agelf,pr b&iav of the piston, between the
§¥heads. - The b y of the piston also carries a
in B, fixéd thereto and extending radially.

"iWithin the body, the pin carries-a roller 8

which fits in the cam groove C, and outside

the body the pin slides lengthwise in s glot, I

and also the piston heads,

"extent, the ports H.and 9 register and the
‘body

. thereint; each piston head sliding also on the | plosion b any suitable means, the piston is
W Wﬁb; of:&hepnleeve_ﬁ, which e:%t,ends;thefg,’ 5,“ Y any et pision
{ ‘through, the drum A being rotatable within f
: %cgfe -of the spent, charge, an:
‘of ‘the suweekﬁgg chai‘ge’through

-sage J, in & manper eommon. in

‘vecwrTing in the opposite cylinder.

formed in the wall of the cylinders at the 55
middle thereof. The slot is slightly greater
in length than the stroke of the piston, and
in connection with the pin serves to guide
the piston and to prevent rotation thereof.
Tge valve mechanism or devices for con-
trolling inlet and exhausf of the charge in-
clude inlet ports H in thg wall of the cylin-
ders, and exhaust ports J”in said wall, which
open alternately on opposite sides‘of the pis-
ton ‘heads, the former, or inlet ports being
brranged to register with co-operating ports
9 in and through the body or shell F of the
piston. By-pass ports J, from the rear to
the*front side of the piston heads, are formed
in the wall of the cylinders, and register with
ports 10 in the piston body at the limit of
stroker - - e ' -
A lubricator K, at the middle line of the

6o

65

7°

_structure feeds throtiih the wall thereof to

ody, and also alter- 75
orts 9 to Ju-
cam groove,

eylinde%rsosn '

slgeves, by ca.rrtgmg lubricant deposited in
said ports into the inner or rear Eipression
spaces with the inflowing charges. -

7 Opération: Referring to one of thé cylin-

lubricate the piston
nately. through each. of the
bricate the rotary drum an

8o

’| ders, when the piston travelsintothe cylinder,

or toward the end head thereof, to a suffigient
85
harge is drawn into the space within "the
f the piston between the piston head
and the corrésponding end of the drum A.
On the outstroke (toward the middle) the
charge is compressed in said space. The
rotation of the drum, then occurring, pro-
duces a whirl which materially assists in

90

‘mixing the charge. At the limit..of this

stroke the port 10 and passage J are opened,
and the charge flows tlﬁsrethrou’gh from the
rear side to the front side of the piston head,
into the expldsion chamber in the end of the
cKlinder, w.%ere it is further’ compressed by
the i

95

instroke of the piston. On ex- -
) 100
-the. middle, '
ellowing the
also the inlet

iven rearwardly, or towar
and the port J’ is uncovered
igh ‘the pas-
Jwo—cycle en- 105
actions gre

gines. > Meanwhile, the reversh
that 7tﬁer¢ are alternate

e



ey

compressions and explosions ocourring in the
regpective cylinders, on opposite sides of the
cylinder, heads, so that two impulses, one
in ppe direction and one in the other, are re-
ceived. by the piston at each reciprocation.

The travel of the pin B, carried by tlie pis-
ton, and working in the cam groove, causes
rotation of the drum A and consequently of
the shaft D. .

The inlet, outlet, and by-pass ports are
most direct and simple, no moving valves be-
ing necessary. This insures easy running
_ and certainty of operation, which is further

assisted by the compaet construetion and the
15 unitary arrangement of the piston. By the
proviston of the continuous cam: groove en-
circling the drum the sheft is driven con-
tinueusly in one direction. > .
" Tclaim ‘ . S

1. In an internal combustion
combination with a cylinder and hollow pis-
ton, of a sheft extending coaxiglly throngh

w

20

the cylinder and having a drum &t the rear
end of the (&y]inde-r and within the hollow pis--

ton, said- drum and piston head. formin
& compression chamber therebetween anc
. means between the piston and the shaft to
convert the reeiprocation of the former into
rotation of thé latter. o
3o 2.7In an internal combustion engine, the
. eombination with s cylinder and a hollew
-+ piston therein, the cylinder haviug inlot, ex-
Eaust and- by-pass ports centrolled by the
... pisten, of g shaft extending coaxially througi
35 the cyi’

25

mder ahd pistonr and having a drumn
. thereon: fitting within the hollow of the pis-
“ton, said drum end piston forming a com-
Pression chamber therebetween, said chem-
cominunicating through the by-pass with
the explosion chamber in the cylinder, and
mesns to transmit and convert the recipro-
cation of the piston into.rotation of the drum
and shaft. ' .
3..In an internal combustion engine, the
combination with a eylinder having inlet and
exhaust ports in the side thereof and a by-
pass passage in the wall theréof, of a hollow
piston in’ the eylinder arranged to cover and
uncover the exhaust port and having an inlet
port throuih the side thereof arranged to
register with the inlet, port. to let in a charge
* to the space within the piston, and also hav-
ing a port arranged to register with the by-
pass to conmmect the sai ‘s;iace with the
explosion chamber in the cy]
within the ¢ylinderand pistdn, having’s drum
ﬁttin%mhin the piston, said drum and piston
head forming a compressien chamber there-

40

45

- 6o, the !‘éciﬁomcmgigp of the. pistaninte rotation
of theshaff, .. "t
4. In an internal comabiidtion: engine, the

combination of a¥¥sir-ef col
pison hoedd et i (and acting op-

“ between;.an -Tneans totrapsmit-and convert.

ine, the

inder, a shaft’

aI Eylinders and:

piston hends being arxanpedtossltbmately

855,256

positely, a shaft extenuuys coaxivuy through ¢ 3
the cylinders and piston heads and having
drumny thereon, said drunt aund piston héads
formiig compression spaces therebotween,

1 and nigdns to convert anul transmit the recip-

rocation of the piston heads into rotation of 5o
the shaft. .

5. In'an internal combustion engine, the
combination of a pair of two-cycle rear-com-
pression cylinders and ‘piston heads therein,
arranged. coaxially and acting wppositely, a 75
shaft extending coaxidlly througﬁ the eylin- .
ders and piston heads and having thereou w
drum located hetween the piston heads, said
drum énd piston heads forming compression
chambers therebetween, said drum having s so
cam groove, and a pin connected to the pis-
ton heads and extending into the groove to
transmit the motion of the piston heads to
the drum and shaft, '

6. In an internal combustion engine, the 83
combination of & pair of opposed coaxial cyl-
inders, a hollow piston thercbetween having

~teads in the opposite cyinders, s shaft extend:

ing axially through tHe cylinders and ‘piston
and having a.dru%n thereon within the piston go
snd between said heeds, suid drum havinga -
cam groave extending around the same snd
formung with the piston heads- compression

.spaces, a pin projecting from: the piston into -

the groove, ‘and means.fo prey
rotation of the piston and eylinders: . 5

7. In an internal combustion engine; the ™
combination of 4 pair of opposed. coaxihl
inders having axial'sleeves therein;: X
piston sliddble betweer the¢ylindersand hay- 100
ing heads through which the sleeves 'sxterid; s
shaft extending through the sliéves;enidh
ing thereon a-drum w&higfthé‘pistgf
tween the ends of the slesves, and-meanite . ;
transmit and convert the reciprocationnf the=1o;
piston into rotation of the drum and shaff,” =

8. In sn internal combustion enging;.the
combination of -a ‘cylindrical casing having -
two explosion chiambers ‘in “apposite ,edds
thereof and & longitudinal slot in.themiddle 1rc
portion, a hollow pistbit 3 -
sxi;)rn c]lllmﬁbers,;a. ,qoa.n _.tﬁh_, dﬁ,', nding -
through the, casing and piston-wid Haviag a
drumgthere'on &x%hin !:ﬁéi‘.'pfs_;,_ b‘fbﬁﬁ ed: :.
with & cam groove, snd a'pin carried by thé 11z
piston and projecting gt its outer:gdd ingo
the slot and at its inner efjd into’ B pTooye.

9. In an interns]l combusion engule;“the. -
combination of a peir of opposed cylitiders .
atranged coaxially and haying inlet '&nd ex-"120
hauat ports in the side walls,4nd by-passes,

a hollow piston between thé cylivilers and
having & head in each, g shaft extending axi--
ally tﬁrough"bhe cylinders ahd ‘pistoniand

fo prevent relative g5

for

M e

- ‘having a drum fitting withinths body of the. 143

piston, said drim forming. with the. Tedpbe-
tive piston heads coxhﬁmséiuix_?sp&ée?i%i@L:‘
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covar and nncover the restective exhaust
poris, &id sald piston also having ports ex-
Lending therethrough and arranged to alfer-

mrtely rogister with the inlet ports and by- |

2 tawsns to let o charge into’ the piston aud
sOrpress and forea the same into the ex

plusion ¢hambers of the cylinders, and means

¥ ]

to transmit and eonvert the reciprocation of

the piston into rotstion of the drum and

sheff.

Witunesses:

FRAN K MOREY.

Geo. W. WiLsoN,

.JNo.-8. Branm.
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